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\ CLAIMS 

1. A mutated steroid hormone receptor protein, wherein said 
receptor protein is capable of distinguishing a hormone antagonist from 
an agonist. \ 

2. The mutated steroid hormone receptor protein of ClairiTlT 
wherein said receptor protein is selected from the group consisting of 
estrogen, progesterone, glucocorticoid-a, glucocorticoid-p, 
mineralocorticoid, androgen thyroid hormone, retinoic acid, retinoid X, 
Vitamin D, COUP-TF, ecdysW, Nurr-1 and orphan receptors. 

3. The mutated steroid receptor protein of ClaimJ-wherein said 
protein is mutated by deletionW carboxy terminal amino acids. 

4. The mutated steroid hormone receptor protein of Clairn"3, 
wherein said deletion comprises\from about 1 to about 120 amino acids. 

5. The mutated steroidJiormone receptor protein of Claim^, 
wherein said protein is mutated'by deletion.of from about one to about 60 
amino acids on the carboxy/terminaL4^d of said protein. 

6. The mutated sWoid hormone-receptor protein of Q\zkmZ % 
wherein said carboxy terminal delation comprises deletion of 42 amino 
acids. 



7. A plasmid'containing the mutated steroid hormone receptor 
protein of Claim""!. Jr^" 



8. The plasmid of Claim 7,, wherein said steroid hormone 
receptor protein is selected from ttfe group consisting of estrogen, 
progesterone, glucocorticoid-a, gluclcorticoid-p, mineralocorticoid,' 
androgen, thyroid hormone, retinoic acid retinoid X, Vitamin D, COUP- 
TF, ecdysone, Nurr-1 and orphan receptdrs. 

9. The plasmid of Claim""?, designated UP-1. 

10. The plasmid of Claim-7, wherein said plasmid is selected from 
the group consisting of YEphPR-A879, YBphPR-A891, YEphPR-B891, 
YEphPR-B879, phPR-A879, phPR-A891, phAl-B879 and phPR-B89l. 

11. A transfected cell containing the blasmid of CMmT 



( 



\ 



-37- 



15 



12. The transfected cell of Claimll, wherein said cell is selected 
from the group consisting of yeast, mammalian^nd insect cells. 

13. The transected cell of Claim<2, wherein said yeast is 
Saccharomyces cereuisiae. 

5 14. The transferred cell of Claimi^wherein said mammalian cell 

is selected from the group consisting of HeLa, CV-1, COSM6, HepG2, 
CHO and Ros 17.2. ^ 

15. The transfected cell of Claim 12, wherein said insect cell is 
selected from the croup consisting of SF9, drosophila, butterfly and bee. 
10 16 * A transformed ceU line containing the plasmid of Claim'T^ 

17. A transfected cell containing the plasmid of ClaiitflT" 

18. A transformed cell line containing the plasmid of Claim 9. 
19 - A method of determining antagonist activity of a compound 

for a mutated steroid hormone receptor, comprising the steps of: 

contacting saidUompouhd with a transfected cell of 
Claim^Tand /\ \ ' 

measuring /transcription levels induced by said 
compound. / \ 
20. A method of determining a^nist activity of a compound for 
20 a mutated steroid hormone r^gtop^mprising the steps of: 

conj^cting said conlpound with transfected cells of 
Claim^iO; and ^ 

measuring transcription levels induced by said 
compound. \ 

25 2L The method of Claim-19 or 20,\wherein said receptor protein 

is selected from the group consisting \ of estrogen, progesterone, 
glucocorticoid-a, glucocorticoid- p, mineraloWticoid, androgen, thyroid 
hormone, retinoic acid, retinoid X, Vitamin D, ^OUP-TF, ecdysone, Nurr-1 
and orphan receptors. 

30 22 - A method of determining an endogenous ligand for a mutated 

steroid hormone receptor, comprising the stepsjbf: 



23. 
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contagtint: a compound with the transfected cells of 
Claim^l-rfand 

measuring transcription levels induced by said 
compound. 

A method of determining an endogenous ligand for a mutated 



steroid hormone receptor, comprising the steps, of: 
contacting 
Clainvi.ljfand 

measuring 
compound 



a compound with the transformed cells of 
transcription levels induced by said 



24. A method of determining an endogenous ligand for a mutated 



steroid hormone receptor, comprising the steps of 



contacting 
Clainvl'7; and 



compound with the transfected cells of 



measuring transcription levels induced by said 
compound. L^—- \ 

25. A method of determiningWndogenous ligand for a mutated 
steroid hormone receptor, comprisink\esteps of: 

co^tac^inga.cdmpound with the transformed cells of 
Claim/48; and 

measuring transcription levels induced by said 
compound. 

26. An endogenous ligand for a mutated steroid hormone 
receptor, wherein said ligand is capable of binding the mutated steroid 
hormonen>ceptor and stimulating transcription in the transfected cells of 
Clainrtl. 

27. An endogenous ligand for a mutated steroid hormone 
receptor, wherein said ligand is capable of binding the mutated steroid 
hormone^ptor and stimulating Iranscription in the transformed cells 
of Claim 16. 



( 
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28. An endogenous ligand for a mutated steroid hormone 
receptor, wherein said \igand is capable of binding the mutated steroid 
hormonereceptor and simulating transcription in the transfected cells of 
Claim'17. \ 

5 29. An endogenous ligand for a mutated steroid hormone 

receptor, wherein said ligand is capable of binding the mutated steroid 
hormone receptor and stimulating transcription in the transformed cells 
of Claim'18. 1 

30. A mutated progesterone receptor protein, said mutated 
10 progesterone receptor havirJg a carboxy terminal deletion of 42 amino 

acids. ^ 

31. A composition of matter comprising plasmid UP-1 containing 
a mutated steroid hormone receptor. 

32. A molecular switcher regulating expression of a nucleic acid 
15 cassette in gene therapy, comprising: 

a modified steroid receptor, said receptor including a natural 
steroid receptor DNA bindingdomain linked to a modified ligand 
binding domain, / \ G 

33. The molecular switch of claTftp32^herein the natural steroid 
20 receptor DNA binding domam hai^been replaced with a non-native or 

modified DNA binding domain. \ 

34. The molecular switch of claims or 33, wherein the ligand 
binding domain is modified to bind a compound selected from the group 

'. consisting of non-natural ligands, anti-hormones and non-native ligands. 

25 35> The molecular switch of claim-32 or 33, wherein the ligand 



binding domain binds a compound se 



ected from the group consisting of 



5-alpha-pregnane-3,2-dione; llp-(4-dimethylaminophenyl)-17p-hydroxy- 
17a-propinyl-4,9-estradiene-3-one; llp-(4-dimethylaminophenyl)-17a- 
hydroxy-17p-(3-hydroxypropyl).13o-mUhyl-4,9-gonadiene-3-one; llp-(4- 
acet y lphenyl)-17p-hydroxy-17a-(l-proJinyl)-4,9-estradiene-3-one; lip.(4- 
dimethylaminophenyl)-17p-hydroxy-17l-(3-hydroxy-l(Z)-propenyl-estra- 



-40- 



4,9-diene-3-one;(7paiP,17P)-ll-(4-dimethylaminophenyl)- 

dihydrospiro[ester-4 l 9-dieke-17 i 2 , (3 , H)-furan]-3-one; (lip.Hp.naM'.S'- 

dihydro-ll-(4-dimethylaihinophenyl)-[spiroestra-4,9-diene-17 > 2'(3'H)- 
furan]-3-one. 

36. The molecular switch of claim32-of33y wherein the receptor 
is selected from the group c >nsisting of estrogen, progesterone, androgen, 
Vitamin D, COUP-TF, chi-retonic acid, Nurr-1, . thyroid hormone, 
mineralocorticoid, glucocOrticoid-cc, glucocorticoid-p and orphan receptors. 

37. The molecular switch of claim-.33r"wherein the modified 
steroid receptor is a receptor with the natural DNA binding domain 
replaced with a DNA binding domain selected from the group consisting 



of GAL-4 DNA, virus DNA 



binding site, insect DNA binding site and a 



non-mammalian DNA binding site. 

38. The molecula/sU^ 32-o*F33, further comprising 
linking a transactivation'domain selected from the group consisting of VP- 
16, TAF-1, TAF-2, TA 

39. The molecutersv 



J|J-1 an^TAU-2 to the modified steroid receptor. 



• switch of claim 32-6r33 ( wherein the modified 
receptor is a progesterone receptor with the ligand binding domain 
replaced with modified ligand binding domain which binds non-natural or 
non-native ligands. 

40. The molecular switch of claim 32-or3uC further comprising a • 
TAF-1 transactivation domain linked to the modified receptor. 

41. The molecular switch of claim^-dr^, wherein the steroid 
hormone includes an ecdysone ligand binding domain. 

42. The molecular switcA of claim41^further comprising a TAF-1 
transactivation domain. \ . 

43. The molecular switchW claim 32"or 33, wherein said switch 
is tissue specific. \ 

44. The molecular switch of claim 43, wherein the tissue 
specificity is determined by adding a transactivation domain which is 
specific to a given tissue. \ 



c 
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45. The mofecular switch of claim"^ wherein the tissue 
specificity is determined the ligand which binds to the modified steroid 
hormone receptor. \ 

46. A method foV regulating expression of a nucleic acid cassette 
in gene therapy comprising the step of attaching the molecular switch of 
claim 32 oj>33r to a riucleic acid cassette to form a nucleic acid 
cassette/molecular switch complex for use in the gene therapy. 

47. The method of claim<6 further comprising the step of 
administering a pharmacological dose of the nucleic acid 
cassette/molecular switch complex to an animal or human to be treated. 

48. The method of claim 47^wherein said molecular switch is 
turned on or off by dosing the animal or human with a pharmacological 
dose of a ligand which binds to the modified ligand binding site. 

49. A compositionojlmatter comprising a molecular switch linked 
to a nucleic acid cassettywherei& said cass ette/molecular switch complex 
is positionally and sequentially oriented in a vector such that the nucleic 
acid in the cassette canbetr^scribed and when necessary translated in 
a target cell. I 

50. A method for regulating nucleic acid cassette expression in 
gene therapy comprising the steps of: 

forming a nucleic acid cassette/molecular switch complex by • 
linking a molecular switch to a nucleic acid cassette in positional 
relationship such that the expression of the nucleic acid sequence in 



the nucleic acid cassette is 
regulated by the molecular 
inserting the nucleic 



capable of being up-regulated or down- 
' switch; 

: acid cassette/molecular switch complex 
into a cell to form a transformed cell; and 

inserting a pharmacological dose of the transformed cell into 
a human or animal for geneltherapy.-- 

51. The method of claimtao'for treating senile dementia or 
Parkinson's disease, wherein the nuc\eic acid cassette contains the nucleic 
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-acid sequence coding for 1 protein selected from the group consisting of 
a hormone, a neurotransmitter and a growth factor; and the transformed 
cell is a brain cell. 

52. The method oV claim^5TTlurther comprising the step of 
encapsulating the brain cell dontaining the nucleic acid cassette/molecular 
switch complex in a permeablfe structure, said permeable structure capable 
of allowing the passage of actuators of the molecular switch and protein 
translated from the nucleic ackflsequence but preventing passage of attack 
cells. 

53. The method of claim 51*or 52, wherein the molecular switch 
is comprised of a progesterone Veceptor with the native ligand binding 
domain replaced with modified Kgand binding domain which binds anti- 
progesterone. 

The method of clai n 50, 51 or 52 wherein the molecular 



54. 



switch is comprised of a progesterone receptor with the native DNA 

DN£ binding domain. 
5Q^51 or 52, wherein the nucleic acid 



binding domain replaced 
55. The method, 
sequence is transcribe^ 
given a pharmacologic 



56. The methofr-of claim 




a protein after the animal or human is 
antbprogesterone. 



ii anti- 



produced in the transformed cell 
progesterone. 

57. The method of claim 5^ ! 
nucleic acid cassette are on separat 
target cell. 

58. The molecular switch 



55, wherein the amount of protein 
is proportional to the dose of anti- 

, wherein, the molecular switch and a 
plasmids and are co-injected into a 



)f claim -43, further comprising the 
addition of a tissue-specific cis-elemsnt to the target gene. 
59. A molecular switch con prised of: 

a VP-16 transcription iegion attached to a modified steroid 
hormone receptor, said recep or including a GAL-4 DNA binding 
domain and a modified ligand binding domain. 
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60. A moleculari switch comprised of: 
a TAF-1 transcription region attached to a modified steroid 

hormone receptor, said receptor including a GAL-4 DNA binding 
domain and a modified ligand binding domain. 

61. The moleculai switch of claim 59"or' 60, wherein the ligand 
binding domain binds a compound selected from the group consisting of 

1 1 P -(4-dime thy laminopheny 1) - 1 7 p -hydrdxy- 
3-one; liP-(4-dimethylaminophenyl)-17a- 
>yl)-13a-methyl-4,9-gonadiene-3-one; llp-(4- 



5-alpha-pregnane-3,2-dione 
17a-propinyl-4,9-estradiene 
hydroxy- 1 7 P-(3-hydroxypro 



acetylphenyl)-17p-hydroxy-i7a-(l-propinyl)-4 ( 9-estradiene-3-one; llp-(4- 
dimethylaminophenyl)-17p-hydroxy-17a-(3-hydroxy-l(Z)-propenyl-estra- 
4 ( 9-diene-3-one;(7paiP,17pnil-(4-dimethyIaminophenyl)-7-methyl-4' l 5'- 
dihydrospiro[ester-4,9-diene-17,2'(3'H)-furan]-3-one; (lip,14p,17a)-4' ( 5'- 

dihydro-ll-(4-dimethylaminbphenyl)-[spiroestra-4,9-diene-17,2'(3'H)- 
furan]-3-one. I 

A molecula^^it^for regulating expression of a nucleic acid 
uprising 




a modified stermd receptor, said receptor including a natural 
steroid receptor DN^fbinding domain linked to a modified ligand 
binding domain, 

i of claim,62, wherein the natural steroid 
las been replaced with a non-native or 



63. The molecular switc 
receptor DNA binding domain 
modified DNA binding domain. 

64. The molecular switcjh of claim 62^or 63, wherein the ligand 
binding domain is modified to biid a compound selected from the group 
consisting of non-natural ligands, anti-hormones and non-native ligands. 

65. The molecular switch of claim 62 or 63, wherein the ligand 
binding domain binds a compound selected from the group consisting of 

(4-dimethylaminophenyl)-17p-hydroxy- 
llp-(4-dimethylaminophenyl)-17a- 



5-alpha-pregnane-3,2-dione; lip 
17cc-propinyl-4,9-estradiene-3-on< 



hydroxy-17p-(3-hydroxypropyl)-13a-methyl-4,9-gonadiene-3-one; lip-(4- 
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acetylphenyl)47p.hydrokl7a.(l.propinyl)-4,9-e S tradiene-3-one;lip-(4- 

dimethylaminophenyl)-17^hydroxy-17«-(3-hydroxy.l(Z)-propenyl-estra. 

4 1 9-diene-3-one;(7paipa7W-ll-(4-dimethylaminophenyl)-7-methyl-4',5'- 

dihydrospiroCesteM.g-dieneV^'O'HJ-furanl-S-oneidlp.Hp.no)^'^'- 

5 dih y dr o-ll-(4-dimethylamiriophenyl)-[spiroestra-4 1 9-diene-17,2'(3'H)- 
furan]-3-one. \ 

66. The molecular switch of claim 63^wherein the modified 
steroid receptor is a receptor Iwith the natural DNA binding domain 
replaced with a DNA binding domain selected from the group consisting 

10 of GAL-4 DNA, virus DNA binding site, insect DNA binding site and a 
non-mammalian DNA binding site. 

67. The molecular switih-of^claim 62^6Vfurther comprising 

linking a transactivation domain sele^edfrom the group consisting of VP- 

16, TAF-1, TAF-2, TAU-lAnd TAU-2]to^hTiflsaified steroid receptor. 

15 68 ' The molecul(^switch|of claim 62 or 63, wherein said switch 

is tissue specific. ^ 

69. The molecular switch of claim -68, wherein the tissue 
specificity is determined by adding a transactivation domain which is 
specific to a given tissue. 
20 70. The molecular switch 

specificity is determined by the ligant 
hormone receptor. 

71. A method for regulating expression of a nucleic acid cassette 
• in a transgenic animaUomprising tie step of attaching the molecular 

25 switch of claim 62 or.63Tto a nucleic Icid cassette to form a nucleic acid 
cassette/molecular switch complex forjuse in the transgenic animal. 

72. The method of .claim^7ll further comprising the step of 
administering a pharmacological I dose of the nucleic acid 
cassette/molecular switch complex to the transgenic animal. 



of claim -68, wherein the tissue 
which binds to the modified steroid 



( 



73. The method of claim^, wherein said molecular switch is 
turned on or off by dosing the transgenic animal with a pharmacological 
dose of a ligand which bmds to the modified ligand binding site. 

74. Acompositionofmattercomprisingamolecularswitchlinked 
to a nucleic acid cassette, wherein the promoter in said cassette/molecular 
svatch complex contains Isteroid response elements and wherein said 
cassette/molecular switch cWplex is positionally and sequentially oriented 
m a vector such that the rLcleic acid in the cassette can be transcribed 
and when necessary translated in a target cell. 

75. A method for regulating nucleic acid cassette expression in a 
transgenic animal comprising the steps of: 

forming a nucleicLid cassette/molecular switch complex by 
linking a molecular switchto a nucleic acid cassette in positional 
relationship such tha^tnle^ression of the nucleic acid sequence in 
the nucleic acid cassette ikkapable of being up-regulated or down- 
regulated by the ifioleculatf switcK; ' 

inserting th^nu^ acid cassette/molecular switch complex 
into a cell to form a transformed cell; and 

ogical dose of the transformed cell into 



inserting a pharmaco' 
the transgenic animal 
76. The method of claim 



^"wherein t h e molecular switch is 



— ,„„ ltvullll owitcn is 

comprised of a progesterone receptor with the native DNA binding domain 
replaced with GAL-4 DNA bindingjdom^n. 

77. The method of claim 75 wherein the nucleic acid sequence is 
transcribed to produce a protein after the transgenic animal is given a 
pharmacological dose of an anti-progejjterone. 

78. The method of claim 7,7, wherein the amount of protein 
produced in the transformed cell is proportional to the dose of anti- 
progesterone. 1 



^ -46- 

79. The method of claim^sT'wherein the molecular switch and a 
nucleic acid cassette kre on separate plasmids and are co-injected into a 
target cell. \ 

80. The molecular switch of clainv68, further comprising the 
addition of a tissue-spe'eific cis-element to the target gene. 

81. The cassette/molecular switch complex of clsataTb, further 
comprising the additio'n of progesterone responsive elements into a 
promoter of the cassette/molecular switch complex. 

82. A moleculanswitch for regulating expression of a nucleic acid 
cassette in a plant, comprising: 

a modified steroid receptor, said receptor including a natural 
steroid receptor DNA binding domain linked to a modified ligand 
binding domain, 1 

83. The mpleculacswitch of claimj32fwherein the natural steroid 
receptor DNA binding^omain has been replaced with a non-native or 
modified DNA bindin/domainA 

84. The molecular Wtcli^efTlalm-'82'o783, wherein the ligand 
binding domain is/modifie^to bind a compound selected from the group 
consisting of non-Wrafliglnds, anti-hormones and non-native ligands. 

85. The molecular stotch of claim 82-or83, wherein the ligand 
binding domain binds a compbund selected from the group consisting of 
5-alpha-pregnane-3,2-dione; lVp-(4-dimethylaminophenyl)-17p-hydroxy- 
17a-propinyl-4,S-estradiene-3-one; liP-(4-dimethylaminophenyl)-17a. 
hydroxy-17p-(3-hydroxypropyl)ll3o-methyl-4,9-gonadiene-3-one; lip.(4- 
acelylphenyl)-17p-hydroxy-17o-h-propinyl)-4,9-estradiene-3-one;lip-(4- 
dimethyla m inophenyl)-17P-hydA>xy-17a-(3-hydroxy-l(Z)-propenyl-estra- 
4,9-diene-3-one ; (7p > lip,17p)-ll-^-dimethylaminophenyl)-7-methyl-4',5'- 
dihydrospiro[ester-4,9-diene-17,2'i3'H)-furan]-3-one; (llp,14p,17a)-4'!5'- 

dihydro-ll-(4-dimethylaminophe^yl)-[spiroestra-4,9-diene-17,2'(3'H) 
furan]-3-one. 



1 
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switch of clainv88, wherein the tissue 
adding a transactivation domain which is 
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86. The molecular switch of claim^83T^rherein the modified 
steroid receptor is a releptor with the natural DNA binding domain 
replaced with a DNA binding domain selected from the group consisting 
of GAL-4 DNA, virus DNk binding site, insect DNA binding site and a 
non-mammalian DNA binding site. 

87. The moleculai switch of claim 82 jor'8;Cfurther comprising 
linking a transactivation ddmain selected from the group consisting of VP- 
16, TAF-1, TAF-2, TAU-1 and TAU-2 to the modified steroid receptor. 

88. The molecular switch of claim 82 or'83"Twherein said switch 
is tissue specific. 

89. The molecular 
specificity is determined by 
specific to a given tissue. 

90. The molecular kwitch of claim ^"wherein the tissue 
specificity is determined by thfe ligand which binds to the modified steroid 
hormone receptor. 

91. A method for regulating expression of a nucleic acid cassette 
in a plant comprising the step^Af-atfaching the molecular switch of claim 
82 or 83, to a nucle)c adjd? cassette to form a nucleic acid 



cassette/molecular switctt complfexToFuse in the plant. 

92. The methoo^of>caajm^9 further comprising the step of 
administering a pharmacological dose of the nucleic acid 
cassette/molecular switch complete tothe-plant. 

93. The method of clainj'92, wherein said molecular switch is 
turned on or off by dosing the p'lant with a pharmacological dose of a 
ligand which binds to the modifie 1 ligand binding site. 

94. A method for regulati ig nucleic acid cassette expression in a 
plant comprising the steps of: 

forming a nucleic acic cassette/molecular switch complex by 
to a nucleic acid cassette in positional 



linking a molecular switch 

relationship such that the expression of the nucleic acid sequence.in 
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the nucleic acicAcassette is capable of being up-regulated or down- 
regulated by theWolecular switch; 

inserting tie nucleic acid cassette/molecular switch complex 
into a cell to fornia transformed cell; and 

inserting a pharmacological dose of the transformed cell into 
the plant. I 



95. 



The method of claim^rwherein the molecular switch is 
compnsed of a progesterone receptor with the native DNA binding domain 
replaced with GAL-4 DNAl binding domain. 
10 . 96. The method oforW! 9<^herein the nucleic acid sequence is 

transcribed to produce^ro'tei^W the plant is given a pharmacological 
dose of an anti-progeaterone\ / \ 

97. The method ofYlaim-gs, wherein the amount of protein 
produced in the tranWed\cell is proportional to the dose of anti- 

lo progesterone. \ 

98. The method of claii^wherein the molecular switch and a 
nucleic acid cassette are on sepaVate plasmids and are co-injected into a 
target cell. 1 

99. 

9n . . ------ r — w4 waA>u ^ mrtner 

compns.ng the addition of progesterone responsive elements into a 
promoter of the cassette/molecular 'switch complex. 



The cassette/molecular switch complex of claijn-H further 




